Athletes usually deal with injuries and pain. They seem to have similar pain threshold when compared to non-athletes, although they have higher pain tolerance and the exact cause for that is unknown. High levels for pain tolerance and control can improve performance and time for injury recovery. The literature shows that use of coping strategies can increase pain control; possible differences on coping with pain between athletes and non-athletes are poorly described. The purpose of this study was to evaluate frequency of coping strategies used by athletes and nonathletes of both genders and look for possible association between preferred coping style and pain intensity. The sample included 160 subjects with actual pain experience, 80 athletes (52 male, 28 female) and 80 non-athletes (50 male and 30 female). All subjects were evaluated for pain intensity, frequency and duration and for coping strategies using a questionnaire (SBS-V). The results show that athletes and non-athletes, despite of gender, use with the same frequency coping strategies. The less common coping strategies for all groups were those poor-adaptative (p < 0.001); the most commonly strategy used was self-statement and regulation of body tension (p < 0.001). Female athletes use more frequently poor-adaptative strategies when pain intensity increases (p < 0.05).
INTRODUCTION
About 5% to 15% of elite athletes are prevented from training for at least one month, each season, due to injuries 1 . These injuries are hazardous to the athletes' health, and jeopardize their training and performance 2 . To live with minor or major injuries, to practice or to play under pain seem to be almost certain and acceptable experiences in the life of sportsmen and sportswomen 3 . Athletes seem to have pain threshold similar to non-athletes, even though their tolerance to pain is higher, the reason for this being unknown so far 4 .
In a number of sports, the capability to support pain can determine a higher or lower performance of an athlete, as in contact sports such as boxing 5 . Endurance athletes have shown that ability to tolerate high levels of pain is an important component for success in their sports modality 6 . According to Pen & Fisher 7 , the ability of an injured athlete to support pain is related to the speed of his recovery.
Higher pain endurance capability may also directly influence training of physical abilities. Morrey 8 concluded in his study that flexibility of the individuals was directly related to their ability to endure pain.
The use of psychological techniques has shown to be effective in pain control [9] [10] [11] [12] [13] . Due to the indisputable mental component of pain, such techniques, known as "coping strategies", have been broadly mentioned in the literature as effective to reduce and manage pain [9] [10] [11] . These techniques can be used for acute and chronic pain, and there are a number of classifications for them [14] [15] [16] [17] [18] . Haythornwaite et al. 18 defined these techniques as "an attempt to deal with or manage a specific stressor, in this case, pain, and they can be behavioral or cognitive".
The cognitive techniques typically attempt to redirect focus away from the pain or, conversely, they focus pain to reinterpret it. Other concepts stress the emotional aspects of pain, particularly anxiety and stress, on the perception of pain. In this sense, relaxing techniques are used with the purpose of decreasing the stress caused by the sensation of pain, decreasing pain and enhancing tolerance 14 . Behavioral techniques focus on shifting behavior in an attempt to manage or minimize pain. To increase or decrease the practice of a certain activity, to meet friends, to go for a walk are instances of such techniques 10 .
The use of these techniques is important to influence the variables of perception and endurance to pain, and they can aid the process of physical and psychological rehabilitation of athletes and non-athletes, and their performance 8, 19 .
There is a great number of studies in the literature that address psychological techniques for pain control in patients with chronic and acute pain; however, there are only very few studies in populations of athletes addressing possible differences in the use of these techniques.
The study of these differences becomes relevant as one perceives differences between athletes and non-athletes in pain control and endurance. Moreover, pain in athletes is quite frequent, and its better management may promote significant performance enhancement and faster recovery from injuries.
Thus, the purposes of this study were to assess the frequency of use of pain control psychological techniques between male and female athletes and non-athletes currently experiencing pain, and to assess the relationship between the subjective perception of pain intensity and the choice of the psychological pain control technique in the four groups (male athletes, female athletes, male non-athletes, female non-athletes).
METHODS
One hundred and sixty (160) subjects took part in this study, being 80 athletes (52 males and 28 females) and 80 non-athletes (50 males and 30 females). Athletes for the study were those subjects who practiced sports regularly seeking to enhance their performance and who took part in amateur and/or professional competitions regularly. Nonathletes were those who did not practice sports regularly (no more than once a week). All subjects were undergoing physical therapy rehabilitation and said they were currently experiencing pain.
The subjects were divided in four groups: MA -male athletes (n = 52), FA -female athletes (n = 28), MNAmale non-athletes (n = 50), and FNA -female non-athletes (n = 30).
As the subjects of the sample were currently experiencing pain and undergoing physical therapy rehabilitation, data collection was made in physical therapy clinics (SPORTS -Centro de Reabilitação, IOT-BH, NOT, FISIOR), medical departments of sports clubs (Minas Tênis Clube, Clube Atlético Mineiro), and the Prevention and Rehabilitation of Sports Injuries Lab, (LAPREV), from the Minas Gerais Federal University (UFMG) Center of Excellence in Sports. Prior to data collection, the purposes and procedures related to the investigation were explained to those in charge of these institutions, who gave their consent.
In addition, an informed consent form stating the purposes, data collection method, possible risks and benefits related to the study was attached to the data collection form. After reading it, this form should be signed by the subject, agreeing to take part in the study. This study was approved by UFMG Research Ethics Committee.
Data collection was made with the use of a tool (questionnaire) with two parts. In the first part, the subject should indicate his/her age, gender, and provide information on the practice of sports: whether or non-athlete, and mean intensity of pain. For this measure, a visual scale of the subjective perception of pain 20 was used, and the subject had to rate the intensity of pain out of 10 possible scores.
The use of scales to measure pain intensity has become common in pain-related studies, showing good reliability [21] [22] [23] [24] .
In the second part of the tool, the frequency of use of psychological techniques for pain control was assessed through a SBS-V questionnaire validated by Kleinert 15 . This tool was originally designed in German, and was validated for athletes and non-athletes with chronic and acute pain. This tool was translated into Portuguese and then translated back to German, by different professionals well versed in both languages. After re-translation to German, it was compared to the original version to confirm their similarity.
In this questionnaire, a list of 27 pain control psychological techniques is presented. For each technique, the subject should inform how often he used it when feeling pain. There were six possible scores, being "1" related to "always" and "6" to "never".
The SBS-V questionnaire is based on the eight dimensions pain control psychological techniques classification, being the first one considered poor-adaptative, and the other seven, adaptative techniques. Higher use of adaptative techniques are related to the improvement of pain-related medical parameters, whereas higher use of poor-adaptative techniques are related to the worsening of the pain-related medical parameters 25 . The eight dimensions are: 1) Poor-adaptative techniques -They indicate an improper regulation of the pain control process. It is observed in resignation and denial behavior.
2) Motivational techniques -This implies self-instructions of motivational character and positive self-instructions to control pain.
3) Body tension regulation -Through relaxation and change of posture the muscle tension level will be regulated, in an attempt to control pain. 4) Search for information -It implies the assessment of pain and search for information on the pain phenomenon.
5) Body activity -Through motion, one tries to shift the focus away from pain or to relieve it.
6) Setting of goals -This is shown in the understanding and planning of goals for pain control. Two techniques were not used in the comparison among dimensions as they did not fit among the different dimensions, according to a previous assessment of factors.
Data collection was carried out in physical therapy clinics, medical department of the sports clubs previously mentioned, and the CENESP-UFMG Sports Injuries Prevention and Rehab Lab. The patients were approached before starting physical therapy, and were informed on the study by the investigator in charge of it. After signing the informed consent form, they received the instructions for filling out the questionnaire, which should be done without intervention from the investigator.
All subjects should, in an interview with the investigator before filling out the questionnaire, state that they were currently experiencing pain, and meet the criteria of athlete and non-athlete established in the investigation.
For the statistical analysis of the collected data, KruskalWallis' test, Friedman's test, and Pearson's correlation analysis were used.
All results were considered significant, on a significance level of 5% (p < 0.05), therefore, with a 95% of confidence that the results are correct.
RESULTS
A total of 160 subjects were interviewed, being 80 athletes (52 males and 28 females), and 80 non-athletes (50 males and 30 females). Table 1 shows there was no significant difference (p > 0.05) among the four groups of interviewees according to age, i.e, the four groups had an homogeneous distribution in regard to this variable.
No significant difference was observed (p > 0.05) among the four groups of interviwees in terms of the mean intensity of pain, i.e., the four groups of interviwees had similar measurements on pain assessment. This result can be seen in table 2.  Tables 3 and 4 showed a comparison among the four groups in relation to the frequency each pain control psychological technique was used.
In relation to the frequency of use of poor-adaptative techniques (dimension I), the results in the four groups showed high values (ranging from 4.8 to 5.0), evidencing low frequency of use of these techniques (1 = always use, 6 = never use). Comparison of results among the four groups shows there was no significant differences (p > 0.05) among them, i.e., the four groups use these techniques with the same frequency.
Motivational techniques (dimension II) scored low among all groups (between 2.1 and 2.2), showing they are highly used by the four groups, with no significant differences among them. Similar results were observed in the techniques of body tension regulation (dimension III). In this dimension, again, all groups presented low scores (ranging from 1.8 to 2.7) for all groups, meaning that them all often use these techniques in an attempt to control pain, again with no significant differences among the groups. The techniques related to searching for information (dimension IV) were also highly used by all groups (2.3 to 3.0), even though their mean values were a little higher (less frequency of use) than those for dimensions II and III. Again there were no significant differences in this dimension among the four groups.
Body activity (dimension V) had medium values for all groups, evidencing a medium frequency of use. Even though the values showed group AF (value = 3.2) to use this technique the most when compared to groups AM (value = 3.5), NAM (value = 4.0) and NAF (value = 3.9), this difference was not considered statistically significant (p = 0.069).
Techniques for setting of goals (dimension VI) also present high frequency of use (values between 2.3 and 2.7), with no significant differences observed among the groups.
Comparison techniques (dimension VII) and body activity techniques presented medium frequency of use, with values between 3.5 and 4.0, with no significant differences among the four groups.
Distractive techniques (dimension VIII) stand out for the high values found in all groups (between 4.3 and 4.5). Thus, these techniques, in spite of being considered adaptative, had low frequency of use among all groups, with no significant differences among them.
Accordingly, the presented results show there were no significant differences when comparing the frequency of use of each psychological technique dimension among the groups.
When assessing the frequency of use of the different dimensions of pain control psychological techniques in each group, there were significant differences (p < 0.05) in the four groups investigated (tables 5 and 6).
In group AM, techniques most significantly (p < 0.001) used were motivational techniques, body tension regulation, search for information and setting of goals, with no In group AF, the techniques most often used (values from 1.8 to 2.2) were motivational techniques and body tension regulation (p < 0.001). Also with high frequency (values between 2.7 and 3.5), but significantly lower (p < 0.001), are search for information, body activity, setting of goals, and comparison techniques. For this group, poor-adaptative techniques and distractive techniques were the least frequent (p < 0.001), but with no significant differences among them (values = 4.8 and 4.5 respectively).
Group NAM and group AF evidenced body tension regulation (value = 2.0) and motivational techniques (value = 2,2) as the most used (p < 0.001). Still with high, but lower frequency (p < 0.001), there are search for information (value = 3.0) and setting of goals techniques (value = 2.7), with no significant differences among them. Comparison techniques and body activity present medium frequency of use for pain control (value = 4.0), and their frequency of use is higher (p < 0.001) when compared to distractive techniques (value = 4.3) and poor-adaptative techniques (value = 5.0), with statistically similar frequency.
For group NAF, the most used techniques (p < 0.001) were motivational techniques (value = 2.2), body tension regulation (value = 2.7), search for information (value = 2.3) and setting of goals (value = 2.7), with no significant differences among them. With a lower frequency of use (values from 3.7 to 4.3), are the comparison techniques, body activity and distractive techniques (p < 0.001). For this group, poor-adaptative techniques (value = 4.8) were, alone, the least frequently used (p < 0.001).
In short, among all groups, poor-adaptative techniques were, separately or not, the techniques used the least. Among the adaptative techniques, the distractive techniques were the least used. Motivational techniques and body tension regulation were, separately or not, the most used techniques. The results described here can be better assessed in tables 5 and 6. Table 7 shows that, for group AF, there was a negative correlation of moderate value between the mean perception of pain intensity and the use of poor-adaptative techniques. This means that as the average intensity of pain increases, also the frequency of use of poor-adaptative techniques increases (p < 0.05). There were no correlations between average perception of pain intensity and poor-adaptative techniques for the other groups, and of the other dimensions assessed for the four groups investigated.
DISCUSSION
This study did not demonstrate significant difference among athletes and non-athletes of both genders in relation to the frequency of use of psychological techniques for pain control. The previously suggested hypothesis that athletes would use adaptative techniques the most, or that athletes would use less the poor-adaptative techniques, was ruled out. We do not know of other studies that compared these populations. The possible explanation for athletes to better endure pain 4, 5 due to higher use of pain control psychological techniques seems unlikely.
The exact cause for this higher endurance capability remains unknown, even though there are some theories to explain it, among them the higher experience with pain the athlete has would provide him/her with a more realistic meaning of what pain actually is, thus making him/her less fearful of it; or the athlete would develop physiological features that would enable higher pain tolerance and control 5 .
The purpose of this investigation was to study the frequency of use of the different psychological techniques for pain control; therefore, it was not possible to assess other variables that may influence pain tolerance and control, such as when and how these techniques were employed 26 . According to Keefe et al. 26 and Syrjala et al. 11 , in addition to use less the poor-adaptative techniques or to use more the adaptative techniques, the individual should learn how and when to use these techniques; thus, some techniques would be more effective in particular situations. A right method to use these techniques, based on a systematic learning and training program, would be ideal before using psychological techniques for pain control.
Based on similar frequencies found between athletes and non-athletes, we can imagine that the use by athletes of psychological techniques for pain control is intuitive, and not as consequence of any training or methodology. This idea reinforces the need for a training methodology of these techniques as an important component of the process of the athlete's shaping and training. As the athlete is often in pain, the question is: if athletes used psychological pain control measures more often, would they have higher endurance to pain compared to non-athletes? Or: would their performance enhance, as some studies have shown that the use of these techniques allows for the enhancement of physical performance 8, 15 ? Moreover, a higher control over pain is related, many a time, with a swifter recovery from injuries 7 , being the use of these techniques recommended for both populations (athletes and non-athletes). We could observe that poor-adaptative techniques were those used the least in all groups (p < 0.001). This type of technique, when used often, is an inadequate attempt to regulate pain; therefore, it is ideal to find values close to 6 ("I never use"). Even though its values for the four groups evidences low frequency of use (between 4.8 and 5.0), the question remains on the possible effect of a systematic training to increase these values (i.e., to decrease frequency).
As to the mean intensity of pain, the average of the values found were similar for the four groups. The scored value could range from 0 (no pain sensation) to 9 (the most extreme pain sensation imaginable), and the values of the groups always ranged between 4.0 (male non-athlete) and 5.5 (female athlete), which characterizes average intensity pain. These data are similar to the ones from the study carried out by Kleinert & Samulski 20 in which the average pain in a population of young athletes was of 4.9.
The hypothesis previously raised on the possible correlation between pain intensity and the selection of a specific dimension or pain control adaptative technique was demonstrated in our investigation. However, the poor-adaptative techniques (p < 0.05) were only for group AF. This is a moderate negative correlation (r = -0.47), i.e., as the intensity of pain increases, group AF uses poor-adaptative techniques the more (score 1 = always use, score 6 = never use). This correlation shows a tendency of this group to adopt improper pain control measures for higher intensities of pain. Other authors [27] [28] [29] [30] have found similar correlations, even though all of them assessed an ordinary population with chronic pain, which makes comparisons difficult. The exact reason the correlation between these variables occurred only for this group is unknown. In the other groups investigated, the choice of a poor-adaptative technique seems to be consequence of a personal assessment, regardless of the intensity of the perceived pain. The fact of being athlete and female did not determine, in this study, a higher frequency of use of poor-adaptative techniques, even though the literature advocates a higher tendency of women using poor-adaptative techniques 31 .
A number of studies are being made with the purpose of exploring possible differences between genders in relation to the use of psychological techniques for pain control 20, 29, 31, 32 . This study failed to demonstrate possible differences between genders in relation to the frequency of use of the different psychological techniques dimensions for pain control. In both populations, of athletes and non-athletes, there were no significant differences between genders. These results confirm the findings of Kolt et al. 32 . They studied a population of athletes, compared males and females and did not find significant differences between genders, except for a dimension called "seek for social support", which is more used by women than by men. Kleinert & Samulski 20 observed that women used psychological techniques for pain control more often, which goes against the results of our study. A possible explanation for this difference is the use of different data collection instruments. A hurdle for comparing the results from different studies is the existence of a number of tools to measure frequency of use of psychological techniques for pain control available in the literature 25, 33, 34 , in addition to the different classifications of these techniques. The existence of a number of tools and classifications makes comparisons among studies difficult, as apparently similar techniques present, many a time, conceptual differences. A same dissociative technique may be called differently in different studies, such as focused attention technique or somatization technique 10 . Thus, for higher exploration of the effectiveness and features of psychological techniques for pain control, the terminology and the instruments should be unified, to enable comparative studies.
According to Reid et al. mentioned by Unruh 31 , women are more likely to use catastrophization (poor-adaptative technique) when compared to men. Unruh, reviewing the subject 31 , observed that women have typically higher repertoire of pain control techniques, including active behavior, cognitive techniques, avoidable techniques, emotional-focused strategies, seeking for social support, relaxation, and distraction, whereas men have a more direct behavior on possible actions, problem-focused strategies, denial, redefinition, activities to reduce tension (use of alcohol, tobacco and drugs). It is to be mentioned that the samples used in these studies are of patients with pain of long duration, and this is a possible explanation for differences in relation to this study, as in our sample only 39.15% of the subjects had pain for more than six months (chronic pain).
In terms of pain control adaptative techniques, one can see that distractive techniques were, among the adaptative techniques, those used the least by all groups. This type of technique is based on shifting the focus away from pain, and its effectiveness in reducing the perception of pain in cases of acute and chronic pain is very clear in the literature 12, 13, 35, 36 . The low frequency of use of this technique supports the idea that the utilization of psychological techniques for pain control in athletes and non-athletes is based on intuiton, and not in previous information on the effectiveness and methodology for their use.
Motivational techniques (cognitive) and body tension regulation (behavioral) were the techniques used the most by all groups. These data confirm the findings of Kleinert & Samulski 20 , who observed that young athletes (< 21 years old) had the highest frequency of use of body regulation techniques. The use of this technique would be related to a number of positive effects, some of them related to pain. Among them, decrease of heart rate, decrease of respiration rate, increase of oxygen uptake, decrease of muscle tension, decrease of the galvanic response of the skin, redistribution of the blood flow, decrease of blood pressure, decrease of lactate and cholesterol, increase of stress reactivity, enhancement of the immune system, and decrease of cortisol that inhibits reparation os muscle fibers 38 . According to Haythornwaite et al. 18 , the use of motivational techniques (called self-motivation by the author) would be related to a higher perception of pain control.
Setting of goals and search for information had an overall high frequency for all groups, being more used by groups AM and NAF. According to Ievleva & Orlick 39 , the highest use of the setting of goals techniques is related to a swifter recovery from injuries.
In general, we could see that, for all groups, the distribution of the frequency of use of psychological techniques for pain control present little variation, being worthy of mention the high frequency of utilization of motivational techniques and body tension regulation, and the low frequency of use of poor-adaptative techniques, similar to the frequency of use of distractive techniques for groups AF and NAM.
CONCLUSIONS AND RECOMMENDATIONS
Athletes and non-athletes of both genders use psychological adaptative and poor-adaptative pain control techniques with the same frequency. Female athletes use significantly more (p < 0.05) the poor-adaptative psychological techniques as the average intensity of pain increases. Pooradaptative psychological techniques, followed by distractive techniques, are the least often used by all four groups investigated (p < 0.001). Motivational techniques and body tension regulation are the techniques most often used by all four groups (p < 0.001).
The purpose of this investigation was to assess possible differences in the frequency of use of psychological techniques for pain control in athletes and non-athletes of both genders. The literature shows that, in addition to using these techniques more or less often, the assessment of when and how individuals use them is necessary for a better understanding of the influence of these techniques on pain control. Studies assessing these factors could, perhaps, elucidate the differences among these populations.
The high number of tools and classifications of psychological techniques for pain control jeopardize the comparison of the different results presented in the literature. Unifying classifications and tools is, perhaps, an important step to achieve further conclusions on this theme.
Through the review of the literature we carried out, one can see that the study of psychological techniques for pain control is still very incipient in the field of sports, which makes comparisons with other studies on the subject more difficult, a fact that does not happen with studies investigation populations of patients with chronic pain. We hope this study may encourage further ones, as these techniques seem to significantly influence pain control, the speed of injury recovery, and the performance of athletes.
The effectiveness of the psychological intervention on pain points out the need for one to investigate the effects of combined programs of different disciplines (psychology, physical therapy, medicine) on recovery of injuries.
The similar data found in comparing the frequency of use of psychological techniques between athletes and nonathletes reinforce the idea that this type of techniques is not present or systematically used in sports. Therefore, the need to disseminate this type of techniques among athletes, coaches, physical trainers, physicians, physical therapists, psychologists, among other sports professionals, is clear.
Longitudinal studies investigating the progression of the frequency of use of these techniques after a systematic training would be interesting, as they would allow for a more appropriate assessment of the influence of these techniques on parameters for pain (intensity), incidence of injuries, and perception of pain control.
